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I
In medical literature, there exists a variety 

of terms that give name to the failure of 
different organs after a slow decline over 
time. Terms such as congestive heart failure, 
chronic obstructive pulmonary disease, macular 
degeneration, and osteoporosis reflect declining 
function in the heart, lungs, eyes, and bones, 
respectively. However, the skin—the largest 
and most visible organ—lacked a nosologic 
analog until only recently. In 2007, Kaya and 
Saurat coined the term dermatoporosis to give 
name to the chronic cutaneous fragility of aging 
skin.1 It was their hope that dermatoporosis 
would convey the vulnerability in skin similar 
to the way osteoporosis does in bones, while 
also conveying the necessity for prevention. Key 
features of dermatoporosis are unsurprising to 
the geriatrician and include atrophic skin with 
solar purpura and white pseudoscars on the 
extremities of elderly patients. Skin lacerations 
and delayed healing are frequent features in 
dermatoporotic skin, leaving affected patients 
susceptible to bleeding complications and 
cutaneous infections. 

The prevalence of dermatoporosis in the 
United States is likely to increase as those in the 
post-World War II “baby boom” cohort continue 
to age.  The percentage of the United States 
population that is 65 years or older will shift 
from 13.1 percent in 2010 to an estimated 20.9 
percent in 2050.9

In this article, we review updates in the 
literature on dermatoporosis since the seminal 
description by Kaya and Saurat, while also 
highlighting current concepts in epidemiology, 
pathogenesis, evaluation, prevention, and 
therapeutic measures.

EPIDEMIOLOGY
Demographics. Limited demographic data 

on dermatoporosis exist. One French study 
examined 202 subjects aged 60 to 80 years and 
determined the prevalence of dermatoporosis to 
be 32 percent.2 Another French study assessed 
533 individuals aged 65 years or older by the 
use of a validated questionnaire and determined 
overall prevalence to be 37.5 percent.3 

The frequency of solar purpura is 10 percent 
of those aged 70 to 90 years and is more 
common in women.1 Out of 198 consecutive 
patients aged 65 years or older admitted to 
a Polish hospital, 12.1 percent demonstrated 
purpuric lesions.4 Additionally, white 
pseudoscars are encountered in 20 to 40 percent 
of patients over the age of 70 years.1

Prevalence data from Australia estimated 
that skin tears occur in 5.5 percent of those 
individuals within the community setting 
and 41.5 percent of those within the long-
term care setting.5,6 A Danish nursing home 
reported a skin tear prevalence of 4.6 percent,7 
and a prospective cohort study following 

A B S T R A C T

Thin skin and the appearance of bruises, seemingly 
unprovoked, are frequent complaints of elderly patients. 
Chronic cutaneous insufficiencies such as these are 
termed dermatoporosis. Although it is seldom the primary 
reason for consultation, dermatoporosis is associated 
with bleeding and healing complications and presents an 
opportunity for patient education and prevention. In this 
review, the authors explore the risk factors, pathogenetic 
mechanisms, clinical expression, and evidence-based 
therapies reported for chronic skin fragility due to aging.
KEYWORDS: Dermatoporosis, skin fragility, geriatric 
dermatology, atrophic skin, chronic cutaneous 
insufficiency, senile purpura, skin tears, hyaluronic acid, 
CD44

Chronic Skin Fragility 
of Aging: Current Concepts in 
the Pathogenesis, Recognition, and 
Management of Dermatoporosis
by JOSEPH M. DYER, DO, and RICHARD A. MILLER, DO
Drs. Dyer and Miller are with the Department of Dermatology at Largo Medical Center in Largo, Florida.

J Clin Aesthet Dermatol. 2018;11(1):13–18

FUNDING: No funding was provided for this article.
DISCLOSURES: The authors have no conflicts of interest to relevant to the content of this article.
CORRESPONDENCE: Joseph M. Dyer, DO; Email: joseph.michael.dyer@gmail.com



14
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  January 2018 • Volume 11 • Number 1

R E V I E W

368 Japanese in-patients for three months 
demonstrated a cumulative incidence of skin 
tears of 3.8 percent.8

Risk factors. Advancing age is the principle 
risk factor for developing dermatoporosis. 
Secondary risk factors include chronic actinic 
damage, genetic susceptibility, and long-term 
use of topical and systemic corticosteroids. 
One study determined chronic renal failure 
increased the risk of dermatoporosis five-fold, 
independent of age.2 Patients with chronic 
obstructive pulmonary disease were more likely 
to demonstrate senile purpura, with systemic 
corticosteroid use a possible confounder.4 These 
and other risk factors are summarized in Table 1.

Besides dermatoporosis itself, impaired 
mental status, nutritional compromise, and 
a history of skin tears were identified as 
additional risk factors for dermatoporosis.12,13 
In a Japanese cohort study,14 investigators 
measured the forearm dermal thickness of 149 
patients 65 years of age or older using 20-MHz 
ultrasound scanner, and followed them for 
the development of skin tears. The researchers 
found dermal thickness to be a predictor of high 
risk of skin tears among elderly patients, with 
0.80mm being the significant cutoff point.

PATHOGENESIS
With age, skin becomes thinner and less 

capable of withstanding mechanical forces. 
The epidermis becomes attenuated, with 
effacement of rete ridges, as keratinocytes 
lose proliferative capacity. The dermis, chiefly 
comprised of extracellular matrix (ECM) with 
scattered fibroblasts and bolstered by an 
interwoven network of collagen and elastin 
fibers, loses volume. 

The principle constituent of the ECM 
is hyaluronic acid (HA), a non-sulfated 
glycosaminoglycan produced mainly by 
fibroblasts. Hyaluronic acid is a highly 
hydrophilic substance that reduces friction 
between collagen fibers and allows resistance 
to shear forces. However, HA diminishes with 
advancing age, leaving skin vulnerable to tears 
from minimal trauma.1 

HA also interacts with a cell surface 
receptor, CD44, which stimulates keratinocyte 
proliferation.15 Low levels of CD44 have been 
correlated with dermatoporotic skin when 
compared with young controls.16 Topical 
application of retinaldehyde increases 
expression of CD44 in skin,17 while ultraviolet 

(UV) light exposure decreases expression.18

Topical corticosteroids have been shown to 
reduce cutaneous CD44 expression,19 specifically 
an isotype called CD44v3 that is localized to 
keratinocyte membranes.20 Deficient CD44 is 
correlated with skin atrophy in this setting. 
Corticosteroids can also induce dermatoporotic 
changes through modulating gene expression 
of collagen I, collagen III, collagen IV, and matrix 
metalloproteinases (MMPs).21

A newly characterized organelle—the 
hyaluronosome—can be functionally deficient 
in patients with dermatoporosis.22 This organelle 
within keratinocyte membranes functions as 
a hyaluronate factory and contains CD44 and 
heparin-binding epidermal growth factor (HB-
EGF).

Interestingly, these observations could 
be exploited for therapeutic gain. Topical 
application of intermediate-sized (50–400kDa) 
hyaluronate fragments (iHF) twice daily for 
one month led to epidermal hyperplasia and 
increased dermal HA content in a murine 
model.16 The use of small (1–50kDa) versus 
large (400–1,000kDa) hyaluronate fragments 
did not lead to similar results. After incubation 
with human keratinocytes in vitro, iHF induced 
HA production and increased number and size of 
keratinocyte filopodia.22 

MMPs 1, 2, and 3 are upregulated in 
senescent skin, while a tissue inhibitor of MMP 1 
is downregulated.23 This leads to the breakdown 
of collagen and elastin in the dermis with age. 
Ultraviolet (UV) irradiation has well-known 
deleterious effects on the skin. Ultraviolet 
B (UVB) damages skin cell deoxyribonucleic 
acid (DNA) directly by generating DNA 
photoproducts, most commonly cyclobutane 
dimers and 6,4-photoproducts.24 UVA, which 
penetrates to the dermis, triggers oxidative 
damage via reactive oxygen species (ROS) and 
thus indirectly harms DNA.25 UVA also activates 
MMPs and might alter mitochondrial DNA inside 
fibroblasts.1 Photodamaged skin demonstrates 
dermal elastosis, formed after overactive MMPs 
degrade collagen and elastin and irradiated 
fibroblasts, synthesize defective elastotic 
material.26

Proposed pathogenetic mechanisms in 
dermatoporosis are summarized in Table 2.

EVALUATION
Clinical features of dermatoporosis. 

The initial signs of skin fragility emerge around 

60 years of age and become well-established 
around 70 to 90 years of age.1 These signs could 
possibly be overlooked as inconsequential by 
the examining clinician and might be discussed 
in passing by the patient. Characteristic findings 
include atrophic skin, senile purpura, and white 
pseudoscars (Figure 1). 

The thin skin of dermatoporosis may be 
nearly translucent, revealing a prominence 
of the underlying veins and tendons. It is 
frequently found on the sun-exposed area 
of the extremities, most commonly on the 
extensor forearms, dorsal hands, and the lower 
legs. Sometimes thinning skin develops on the 
presternal chest and scalp.22 Ultrasonography 
of atrophic skin shows a reduced thickness of 
the epidermis and dermis (about 0.7–0.8mm) 
in comparison with normal skin (about 
1.4–1.5mm).1 

Senile purpura, also called solar or actinic 
purpura, was first described by Bateman in 1818 
after he discovered that violaceous patches on 
the forearms of elderly patients corresponded 
with extravasated erythrocytes in the dermis.27 
The condition involves non-blanchable red to 
purple patches that resolve over 1 to 3 weeks in 
the manner of typical bruises, leaving residual 
brownish-yellow discoloration secondary 
to hemosiderin deposition. Often, senile 
purpura seems to arise spontaneously, as 
patients might not recall a history of trauma. 
A recent immunohistochemical study on 
microvasculature in senile purpura found 
increased thickness of basement membrane 

TABLE 1. Dermatoporosis risk factors

PRIMARY

Advancing age

SECONDARY

UVA, UVB

Genetic susceptibility

Topical corticosteroid use

Systemic corticosteroid use

Chronic renal failure2

Anticoagulant use3

Chronic obstructive pulmonary disease4*

EGFR inhibitor use10

Lack of exercise11

UV: ultraviolet; EGFR: epidermal growth factor receptor
*Systemic corticosteroid use a possible confounder in 
these patients
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(collagen IV) around the dermal vessels of 
patients with senile purpura in comparison 
with those of healthy young controls.28 The 
authors hypothesized that increased vascular 
permeability, rather than mechanical rupture, 
led to a leakage of erythrocytes into the dermis 
and the deposition of collagen IV around the 
vessels as reparative phenomenon.

White pseudoscars are the third 
morphological feature of dermatoporotic 
skin. They are classically described as having a 
stellate configuration, but might also be linear 
or plaque-like.1 They are thought to represent 
stretching and fracture of dermal collagen fibers 
without macroscopic disruption of the overlying 
epidermis. 

Complications of dermatoporosis. 
Linear skin tears and lacerations might 
occur after minimal trauma in patients with 
dermatoporosis. A Danish study of 140 nursing 
home residents aged 65 years or older found 
that residents with ecchymoses were more than 
five times more likely to have skin tears or have 
a history of skin tears than residents without 
ecchymoses.7 

Delayed wound healing is a common 
problem in senescent skin, especially on the 
lower extremities (i.e., below the knee). While a 
detailed explanation of pathogenesis of delayed 
wound healing in the elderly population is 

beyond the scope of this article, dermatoporosis 
is an important risk factor for the development 
of chronic wounds, as keratinocytes and 
fibroblasts lack proliferative capacity in this 
setting and matrix metalloproteinases (MMPs) 
might be overexpressed.1,29

Deep dissecting hematomas (DDH) are a 
complication of dermatoporosis that usually 
occur on the lower legs after extensive 
bleeding into the potential space between skin 
and subcutaneous fat and along myofascia. 
The initial differential diagnosis includes 
cellulitis, as it is unilateral and manifests as 
an erythematous, edematous, warm leg. 
Fever and other signs of infection are absent. 
Eventually, skin necrosis may occur superficial 
to the DDH. Immediate surgical evacuation 
and debridement of the necrotic tissue is the 
treatment of choice. Anticoagulation and the 
use of systemic corticosteroids are risk factors.1 
One case series from Switzerland described 
34 patients with DDH, with females being up 
to five times more likely to be affected than 
males.30 All patients underwent deep incision or 
surgical debridement, with 17 (50%) requiring 
split-thickness skin grafting and seven (21%) 
requiring vacuum-assisted closure therapy. The 
mean hospital stay was 24 days with a mean 
cost of $32,000 per patient. 

A recent case series from Japan reports 

three patients with sacral pressure ulcers who 
also demonstrated dermatoporosis of the 
forearms.31 They postulate that the presence of 
dermatoporosis of the forearms may confer a 
higher risk of pressure ulcer development. 

Dermatoporosis in post-menopausal women 
may be linked to a risk of osteoporosis and 
osteoporotic fractures. Many decades ago, 
publications linked thin, transparent skin with 
brittle bones.32,33

Self-diagnosis tool. Published in 2017, 
Saurat et al developed the Index Dermatoporosis 
Assessment (IDA), a self-diagnosis tool validated 
in French individuals aged 65 years or older.3 
The IDA is a 14-item questionnaire with positive 
and negative predictive values of 0.78 and 0.81, 
respectively. 

PREVENTION
Sun protection measures, including topical 

application of broad-spectrum sunscreen, 
wearing long sleeves and pants, avoiding the 
midday sun, and participating in shade-seeking 
behavior should be encouraged. Purpura and 
skin lacerations can be reduced by avoiding 
furniture with sharp edges. Tibia protectors can 
be inserted into stockings to protect against 
DDH.30 

Emollients can be recommended for 
epidermal barrier repair. Moisturizer application 

TABLE 2. Proposed pathogenetic and therapeutic mechanisms in dermatoporosis

MECHANISM CONCLUSION FROM LITERATURE REFERENCE

PATHOGENIC

Dermal HA decreases with age Kaya et al.1

Lack of HA interaction with CD44 decreases keratinocyte proliferation Kaya et al.15

CD44 expression decreases with age Kaya et al.16

CD44 expression decreases after UVA and UVB exposure Calikoglu et al.18

CD44 expression decreases after topical corticosteroid application Barnes et al.19

Kaya et al.20

Corticosteroids decrease gene expression of collagen I, collagen III, and collagen IV Schoepe et al.21

Keratinocyte filopodia decrease after topical corticosteroid application Barnes et al.19

MMP 1, 2, and 3 are upregulated with age; tissue inhibitor of MMP 1 is downregulated Hornebeck23

Dermal elastosis is associated with MMP overactivity and defective fibroblast synthesis Sellheyer26

THERAPEUTIC

Dermal HA content increases after topical iHF application Kaya et al.16

CD44 expression increases after retinaldehyde application Kaya et al.17

Keratinocyte filopodia size and number increase after topical iHF application Kaya22

CD44: cluster of differentiation 44, a specific cell surface marker found in skin;  HA: hyaluronic acid; iHF: intermediate-sized hyaluronate fragments, from 50 to 400kDa; MMP: matrix 
metalloproteinase; UV: ultraviolet
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and padded bed rails have been associated with 
fewer skin tears among elderly inpatients.7,34 
A preventive skin protocol was employed in 
one study that examined nosocomial skin 
tears among 209 patients in a long-term care 
facility.35 The protocol included nurse training, 
skin sleeves, padded side rails, gentle skin 
cleansers, and daily use of skin moisturizer. 
Fifteen months post-intervention, the number 
of skin tears decreased from 18.7 per month to 
8.73 per month (P<.001).

THERAPY
A literature-based approach to the treatment 

of dermatoporosis in patients aged 65 years or 
older is summarized in Table 3.

Topical approach. Topical retinoids are 
a mainstay in reversing thin skin. Multiple 
studies report improvement of skin atrophy 
after topical tretinoin was applied to the 
forearms in photoaged skin of older adults.36,37 
Topical retinoids have been shown to stimulate 
epidermal hyperplasia, possibly by inducing 
HB-EGF.38,39 

As discussed, topical iHF might benefit fragile, 
atrophic skin.1 Topical application of iHF 1% on 
the forearms of patients with dermatoporosis for 
one month led to significant reduction of purpura 
and an improvement in atrophy.16 Echographic 
imaging of these patients depicted increased skin 
thickness, with severely dermatoporotic patients 
showing the most improvement. Topical iHF 
with retinaldehyde might demonstrate a more 
pronounced synergistic effect on keratinocyte 
proliferation versus either solution alone.40,41

Alpha-hydroxy acid (AHA) products might 
combat dermatoporosis. In one study, 42 subjects 
applied either 5% or 12% lactic acid twice daily 
for three months. At the conclusion of treatment, 
the group using 12% lactic acid noted increased 
epidermal and dermal firmness, thickness, and 
smoothness. Studies examining other AHAs have 
shown similar efficacy, improving skin atrophy 
from 16.3 percent to 25 percent.43,44

McKnight and colleagues45 investigated the 
efficacy of topical human epidermal growth 
factor (h-EGF) in the treatment of senile purpura. 
Six subjects applied h-EGF topically twice daily 
for six weeks. Purpuric lesions decreased from 
a mean of 15 to 2.3. Additionally, ultrasound 
examination of the skin showed a trend toward 
increased thickness, from 0.876mm to 1.071mm.

A single randomized, control trial examined 
topical dehydroepiandrosterone (DHEA) 

1% cream twice daily for four months for 
the treatment of atrophic skin of women.46 
Investigators found it counteracted the papery 
appearance and epidermal atrophy associated 
with postmenopausal skin aging.

Systemic approach. With regards to general 
nutrition, older adults should be cognizant of 
ingesting adequate protein. Low protein intake 
is associated with decreased immune function, 
poorer healing, and increased skin fragility.47 
Traditionally, recommended daily protein intake 

is 0.8mg/kg. However, adults older than 70 
years of age should consume 1.0g/kg per day, 
with higher amounts necessary to aid in healing 
wounds or replace normal losses. Animal protein 
(i.e., meat, poultry, and seafood) is the dietary 
source of protein with the greatest biological 
value.48 One author considers eggs the most 
cost-effective and valuable source of protein in 
terms of amino acid profile.47

There is scant literature regarding systemic 
therapy with dehydroepiandrosterone (DHEA), 

FIGURE 1. Dermatoporosis. This 85-year-old man had stereotypical skin changes of dermatoporosis on the forearm. His 
skin was atrophic and nearly translucent with a parchment paper-like appearance. Scattered purpuric patches and white 
pseudoscars were also visible. These skin changes are often thought of as trivial but may in fact portend an increased risk of 
skin tears, poor wound healing, deep dissecting hematomas, and possible sacral pressure ulcers.

TABLE 3. Approach to treatment of dermatoporosis

TREATMENT CLINICAL FEATURE(S) IMPROVED REFERENCE

TOPICAL

iHF Atrophy Kaya et al.16

Tretinoin Atrophy Weiss et al.36

Lever et al.37

Combination iHF + RAL Atrophy, purpura, pseudoscars Barnes et al.40

Combination iHF + RAL Atrophy, purpura Nikolic et al.41

12% lactic acid Atrophy Smith42

Other AHAs Atrophy Ditre et al.43

20% citric acid Atrophy Bernstein et al.44

h-EGF Atrophy, purpura McKnight et al.45

SYSTEMIC

Oral DHEA Atrophy Baulieu et al.49

Oral conjugated estrogens* Atrophy Maheux et al.51

Brincat et al.52

Oral citrus bioflavanoid blend Purpura Berlin et al.55

AHA: alpha-hydroxy acid; DHEA: dehydroepiandrosterone; h-EGF: human epidermal growth factor; iHF: intermedi-
ate-sized hyaluronate fragments; RAL: retinaldehyde
*Women only
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a weak androgen produced by the adrenal 
glands, in the treatment of thin skin. Ballieu 
and colleagues49 showed increased skin 
hydration, enhanced sebogenesis, and 
reduced skin atrophy after one year of oral 
DHEA 50mg daily in a randomized, placebo-
controlled trial of 280 men and women aged 
60 to 79 years. Oral DHEA supplementation for 
skin tear prophylaxis needs more research.50

In postmenopausal women, estrogen 
replacement therapy is well-established 
in the reversal of cutaneous atrophy. 
A randomized, double-blind, placebo-
controlled study by Maheux and colleagues51 
demonstrated a significant increase in skin 
thickness in postmenopausal women taking 
conjugated estrogens. Other studies have 
corroborated this finding.52–54

A single, placebo-controlled, double-
blind study evaluated the efficacy of a citrus 
bioflavanoid blend in the treatment of senile 
purpura.55 Sixty-seven subjects with senile 
purpura were randomized to receive the 
proprietary oral supplement or placebo twice 
daily for six weeks. The group supplemented 
with the oral citrus bioflavanoid blend 
experienced a 50-percent reduction in 
purpuric lesions compared to the placebo 
group.

Other. One author recommended a novel 
method of skin closure for aging or fragile 
skin.56 After cleansing but before excision, the 
surgeon advised applying a polyethylene film 
with acrylate adhesive over the surgical site. 
The lesion is then excised and margins are 
approximated, with the suture needle passing 
through both the film and skin. The adhesive 
film may remain in place for two or more 
weeks until suture removal. This technique 
might bolster wound edges and minimize risk 
of dehiscence in elderly patients.

CONCLUSION
While cutaneous failure in the acute setting 

is well-known as toxic epidermal necrolysis, 
dermatologic literature has historically left 
physicians unequipped to discuss skin failure 
secondary to chronic decline in function. 
Through the concept of dermatoporosis, skin 
fragility of the elderly has been highlighted 
as a unique clinical syndrome, and further 
research should be undertaken to address its 
prevention and reduce its sequelae. 
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